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1. 

DEVICE FOR DETECTING THE POSITION OF A 
MEMBERMOVABLE NSIDEA STATIONARY 

MEMBER 

The present invention relates to a device for detect 
ing the position of a member movable inside a stationary 
member surrounding it, more particularly of a piston 
means of a pneumatically actuated booster. 

In the motor-vehicle industry, it has become custom 
ary to assist various controls actuated by the driver of a 
vehicle, such as the brake, clutch or such like controls, 
by means of various force-amplifying devices which, 
for the same output force, demand only a limited force 
from the driver. 
Such amplifying devices currently consist of pneu 

matic boosters comprising a housing divided into a front 
chamber and rear chamber by a piston means movable 
from a rest position near the rear wall of the housing. 
These pneumatic boosters function in a completely 
satisfactory way. 

However, for reasons of safety and/or smooth func 
tioning, it is desirable to note the state of these amplify 
ing devices at any moment, in order to actuate an alarm 
signal in the event of a failure, to control other devices 
or to exert influence on a feedback loop. 
The document FR-A-2,509,883 makes known a 

clutch booster possessing a recorder for measuring the 
position of the stroke of the booster, consisting of a 
conductive strip extending in the direction of this stroke 
and of a pickup carried by the movable rod of the 
booster, the conductive strip and the pickup together 
forming a linear potentiometer supplying a measure 
ment signal in order to control the functioning of the 
booster. 

In this document, the measuring recorder is incorpo 
rated in the booster housing, thus making it necessary 
for the latter to be of a special and relatively complex 
design, preventing its use on boosters of conventional 
design. 
To overcome this disadvantage, an object of the in 

vention is to provide a device for measuring the position 
of the piston means in a pneumatically actuated booster, 
which can be fitted on housings of boosters of a known 
type without any modification of these. 
To achieve this, the invention provides a device for 

measuring the position of a movable member relative to 
a stationary member, the stationary member being one 
of the walls of a booster housing, and the movable mem 
ber being a piston means dividing the housing into a 
front chamber and a rear chamber, comprising a mov 
able first means which is movable together with the 
movable member and the movement of which is de 
tected in relation to a second means stationary relative 
to the stationary member, characterized in that the 
stationary second means is fastened to the stationary 
member outside the housing of the booster, the movable 
first means sliding relative to the stationary second 
means so as to vary at least one electrical quantity as a 
function of the position of the movable first means rela 
tive to the stationary second means. 
The invention will now be described by way of exam 

ple with reference to the accompanying drawings in 
which: 

FIG. 1 shows a longitudinal section through a detec 
tion device according to a first embodiment of the in 
vention, 
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FIG. 2 shows a similar view of a second embodiment 

of the invention, 
FIG. 3 shows an adjustment means that may be in 

cluded in the detection device. 
FIG. 1 shows, in section, a detection device 10 ac 

cording to a first embodiment of the invention, fastened 
to a booster 12. This booster consists in a known way of 
a housing 14 divided internally by a piston means 16 
into two selectively intercommunicating chambers 18 
and 20. The housing 14 has an orifice 22, into which the 
detection device 10 is inserted sealingly by means of an 
elastic gasket 24. 
The detection device 10 consists mainly of a body 26 

of electrically conductive material and of cylindrical 
shape, and separate from the top portion of body 26 a 
part 28 of reduced diameter of which is equipped with 
annular grooves 30 on its periphery, the part 28 being 
designed to engage sealingly into the gasket 24, the 
grooves 30 forming in a known way a system for retain 
ing the device 10 in the gasket 24. 
The body 26 is equipped with a bore 32, into which 

opens another bore 34 of smaller diameter, made in the 
part 28 of reduced diameter. An electrically insulating 
sleeve 36 is introduced into the bore 32, and an electri 
cally conductive ring 38 is introduced into the bore 34 
and is of the same inside diameter as the sleeve 36, in 
order to define a continuous bore 40. 
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A rod 42 made of electrically conductive material 
slides in the bore 40 formed by the succession of bores 
made in the sleeve 36 and the ring 38 and extends out 
side the part 28 and therefore inside the chamber 18 up 
to the piston means 16. The rod 42 is kept in contact 
with the piston means 16 by a spring 44 bearing, on one 
side, on the ring 38, and on the other side, on a shoulder 
46 formed at the end of the rod 42. This rod has longitu 
dinal channels 48 putting the chamber 18 and the inte 
rior of the bore 40 in communication with one another. 
Formed in the sleeve 36 is a longitudinal channel 50, 

on the bottom of which is laid an electrically conduc 
tive and resistive track 52, such as those used in linear 
potentiometers. That end of the rod 42 penetrating into 
the bore 40 carries an elastic metal tongue 54 designed 
to rub on the track 52, so as to form a movable contact 
between the rod 42 and the track 52. The rod 42 also 
possesses, in the vicinity of the tongue 54, a finger 56 
which penetrates into the channel 50 and which serves 
both for immobilizing the rod 42 in terms of rotation 
relative to the sleeve 36 and for forming a stop prevent 
ing the rod 42 from coming out of the bore 40 under the 
effect of the spring 44. 

Finally, the body 26 is closed sealingly, at its end 
opposite that fastened to the housing 14, by means of a 
plug 58 equipped with a passage 60 for a conductive 
wire 62 connected electrically to the nearest end of the 
track 52. The wire 62, track, 52, and tongue 54 comprise 
electrical circuit means of the device 10. 

Thus, during the functioning of the booster 12, that is 
to say when the piston means 16 moves, for example in 
the direction of the arrow F, the rod 42 moves at the 
same time as the piston means 16 because of the spring 
44 always keeping the rod laid against the piston at one 
of the rod ends. The other end consequently moves the 
elastic tongue 54 on the track 52. The electrical circuit 
formed by the wire 62, the track 52, the tongue 54, the 
rod 42, the ring 38 and the body 26 therefore has an 
electrical resistance variable as a function of the posi 
tion of the piston means 16 because of the potentiomet 
ric track 52. A suitable electronic circuit connected to 
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the terminals of this variable resistor will therefore 
supply a signal representing the position of the piston 
means 16 inside the booster housing, and this signal can 
be used to control other devices or for signalling pur 
poses. 

In order to mount the detection device just described, 
it is necessary to make an orifice in the booster housing 
and therefore use a gasket. Increasing the number of 
orifices in a pneumatic device proportionately increases 
the risk of leaks which can cause deterioration or even 
the complete stopping of the functioning of the pneu 
matic device. 

Consequently, according to a preferred embodiment 
of the invention illustrated in FIG. 2, the device for 
detecting the position of the piston means is mounted in 
one of the orifices already made in the booster housing 
and necessary for its functioning. These orifices are 
connected, on one side of the booster, to the intake of 
air at atmospheric pressure and, on the other side, to a 
VaCU SOCe. - 

FIG. 2 therefore shows a device for detecting the 
position of the piston means of a booster, similar to that 
of FIG. 1 and where the same elements are designated 
by the same mechanical references. 
The body 26 of the device 10 is equipped laterally 

with a hollow extension 70. An orifice 72 is made in the 
body 26 in order to put the interior of the bore 32 in 
communication with the interior of the extension 70, the 
sleeve 36 itself also having an orifice 74 allowing com 
munication between the interior of the bore 40 and the 
interior of the extension 70. A hollow connector 76 
making connection to a pneumatic line (not shown) can 
be fastened on the extension 70. If this pneumatic line is 
connected to a vacuum source, there is generally provi 
sion for inserting a non-return valve ensuring that a 
reduced pressure is maintained in the chamber 18 dur 
ing inoperative periods. Such a valve can advanta 
geously be incorporated in the detection device 10, and 
the orifice 72 constituting a first valve means by means 
of its edges 78 forms the seat of a second valve means 80 
kept in the rest position by means of a restoring spring 
82 bearing at its other end on the connector 76. 

In each of these embodiments, it is possible to provide 
a system for the automatic adjustment of the length of 
the rod 42, in order to allow for the play attributable to 
the production tolerances of the booster, that is to say 
the variations in distance at rest between the piston 
means 16 and the housing 14. The adjustment means 
may comprise a screw 41 received in a threading 43 of 
the rod 42 as illustrated in FIG. 3. 

It can thus be seen that the invention provides a 
means of knowing the position of the piston means in a 
booster at any moment, without any modification of the 
latter, and can therefore be used for any type of existing 
booster. 

It is clear that the invention can have numerous alter 
native versions, without departing from its spirit. Thus, 
the body of the device can be produced from a molded 
plastic, the electrical contacts being formed by sealed 
wire ducts. Likewise, if it is sufficient to detect only a 60 
few discrete positions of the piston means, the device of 
the invention and the associated electronic circuit can 
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4 
be simplified. It will be possible, for example, for the 
track 52 to be discontinuous, that is to say formed by 
conductive studs located at suitable distances corre 
sponding to the positions to be detected, each stud being 
connected to an external electrical contact and there 
fore giving all-or-nothing information on the passage of 
the piston means through a predetermined position, for 
example the start of the stroke, an intermediate position 
and the end of the stroke. In this case, the end of the rod 
penetrating into the bore 40 can be equipped with a 
permanent magnet, while flexible-blade switches will be 
embedded at various locations in the body 26 or the 
sleeve 36 and actuated as a result of the passage of the 
permanent magnet level with them. It is also possible to 
provide a winding or solenoid coaxially relative to the 
bore 40, the rod 42 then functioning as a plunger core 
and changing the inductance of the winding which can 
be measured at its terminals. It will also be possible to 
produce the rod 42 from dielectric material and arrange 
two conductive plates in the body 26, so as to form a 
capicitor, the capitance of which will be a function of 
the position of the rod. 

Finally, the invention can be used with any type of 
booster for brake and clutch boosting, whether single or 
in tandem. For a brake booster, it will be possible, for 
example, for the start-of-stroke contact to actuate brake 
warning lights ("stop' lights), for one or more inter 
mediate-position contacts to act on a wheel antilock 
system, and for the end-of-stroke contact to signal ex 
cessive wear of the brake linings. 
We claim: 
1. A device for measuring electrically the position of 

a movable member relative to a stationary member, the 
stationary member being a wall of a booster housing 
and the movable member being piston means dividing 
the housing into a front chamber and a rear chamber, 
comprising movable first means which is movable to 
gether with the movable member and the movement of 
which is detected in relation to stationary second means 
that is stationary relative to the stationary member, 
wherein the stationary second means is connected with 
the stationary member outside of the booster housing 
and on a side the same as the front chamber, the station 
ary second means including electrical circuit means, 
and the movable first means sliding relative to the sta 
tionary second means and affecting the circuit means to 
vary operation of the electrical circuit means as a func 
tion of position of the movable, first means relative to 
the stationary second means, the stationary second 
means including a non-return valve and communicating 
about the movable first means with the front chamber, 
the non-return valve permitting one-way flow of me 
dium relative to the front chamber. 

2. The device according to claim 1, wherein the mov 
able first means and the circuit means form a potentiom 
ete. 

3. The device according to claim 2, wherein the po 
tentiometer is linear. 

4. The device according to claim 1, including means 
for adjusting the length of the movable first means. 
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